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AB Compds. and methods for the treatment of asthma and other pulmonary 

disorders are disclosed. The methods involve mast cell stabilization 
together with selective inhibition of iNOS . The compds . are combinations 
of a mast cell inhibiting moiety and an inhibitor of iNOS. 
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The invention relates to the use of S-substituted L-cysteine and derivs. 
for the manufacture of a topical medicament or a cosmetic agent useful to 
improve conditions and to alleviate the symptoms of dermatol. disorders 
related to the impairment of lipid metabolism, suitable for the treatment of 
edematous -fibrosclerotic panniculopathy, ichthyosis, hyperkeratosis, 
Darier disease, lichen simplex chronicus, keloid, scar, acne, rosacea and 
couparose. Benzyl substituted L-cysteine (I) was prepared by the reaction 
of Sn{Cys)2 with benzyl bromide. A topical composition contained white 
petrolatum 10,0, light liquid paraffin 9.0, stearyl ale. 4.0, cetyl ale. 
4.0, polyoxyethylene cetyl ether 3.0, I 1.0, glycerin 10.0, perfumes. 



preservatives, and water q.s. 100 g. The composition was used for the 
treatment of couparose and rosacea. 
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AB The synthesis and in vitro evaluation of the acetamidine derivs . of 

hetero-substituted lysine and homolysine analogs have identified potent 
inhibitors of human nitric oxide synthase enzymes, including examples with 
marked selectivity for the inducible isoform. 
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AB The title compds. RIC { :NH) NH (CH2)pS ( :0) ( :0) n (CH2) qCH (NH2) C02H [Rl = (a) 
CI -6 straight or branched chain alkyl, C2-6 alkenyl, C2-6 alkynyl C3-6 
cycloalkyl, C3-6 cycloalkyl-Cl-6alkyl , each optionally substituted by 1-3 
groups independently selected from cyano, N02, C0R2 (wherein R2 = H, Cl-6 
alkyl, OH, or Cl-6 alkoxy) , or NR4R5 (R4, R5 = H, Cl-6 alkyl) , (b) a group 
S(0)mR6 (m = 0, 1 or 2; R6 = H, Cl-6 alkyl, HO, or NR7R8; wherein R7, R8 = 
H, Cl-6 alkyl), (c) a group PO(OR9)2 (wherein R9 = H, Cl-6 alkyl), (d) a 
group NRlORll (wherein RIO, Rll = H, Cl-6 alkyl, C0R12, S(0)mR13; wherein 
R12 = H, Cl-6 alkyl; m = 0, 1 or 2; R13 = H, Cl-6 alkyl), or (e) a group 
0R14 (wherein R14 = H, Cl-6 alkyl optionally substituted by 1-3 halo 
atoms, C6-10 aryl or C0R15; wherein R15 = H, Cl-6 alkyl); p = 2 or 3; q = 
1 or 2; n = 0 or 1] and all salts, esters, amides and physiol. acceptably 
prodrugs thereof, which are useful for the treatment of a condition where 
there is an advantage in inhibiting nitric oxide production from arginine by 
the action of NO synthase, more specifically iNOS described bellow, are 
prepared In particular, these amino acid derivs. show selective inhibition 
of a Ca++- independent isoenzyme of NO synthase (iNOS) , which is induced 
after activation of vascular smooth muscle, macrophage, endothelial cells, 
and a number of other cells by endotoxin and cytokines, compared to two other 
isoenzymes of NO synthase, which are a constitutive Ca++/calmodulin 
dependent enzyme (eNOS) present in vascular endothelial cells and a 
constitutive Ca++/calmodulin dependent enzyme (nNOS) located in the brain 
and some peripheral nervous system. They are useful for the treatment of 
shock states resulting from overprodn. of NO by iNOS such as septic shock 
or shock caused by fulminant hepatic failure or by therapy with cytokines. 
Thus, S-benzyl-2-f luorothioacetimidate hydrobromide (preparation given) was to 
tert-Bu 6-amino-2-tert-butoxycarbonylamino-4 , 4 -dioxo-4 -thiahexanoate 
(preparation given) in EtOH and the resulting mixture was stirred at 0** 
for 1 h to give tert-Bu 2-tert-butoxycarbonylamino-6- (l-imino-2- 
fluoroethylamino) -4 , 4 -dioxo-4 -thiahexanoate hydrobromide, which was 
stirred HBr in AcOH at room temperature for 2 h to give 2-amino-6- (l-imino-2- 
fluoroethylamino) -4,4-dioxo-4-thiahexanoic acid dihydrobromide (I). I and 
2-amino-6- (1-iminoethylamino) -4, 4-dioxo-4-thiahexanoic acid (II) in vitro 
inhibited purified human NOS isoenzymes iNOS with Ki values of 1.9 and 
2.9, resp., eNOS with Ki values of 23 and 79, resp., and nNOS with Ki 
values of 2.6 and 18, resp., and selectivity for iNOS vs. eNOS 12 and 27 
relative to NG-monome thy 1-L- arginine (L-NMMA) , resp. II was able to 
restore fully the blood pressure to the normal range in mice suffering 
from lipopolysaccharide- induced endotoxin shock. 
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The 


! invention 


relates to crystalline 


S- [2- 


■ [ (1-iminoethyl) amino] ethyl] -2 -methyl - 



AB 

L-cysteine maleate hydrochloride (I) for use in 

treating conditions characterized by an overexpression of nitric 
oxide from the inducible isoform of nitric oxide 

synthase. The examples describe methods used to make crystalline I that may be 
arranged as generally orderly paclced agglomerates, which are particularly 
useful in making pharmaceutical compns. 
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AB The invention relates to a method of preparing crystalline S-[2-[(l- 
iminoethyl) amino] ethyl] -2-methyl-L-cysteine (I) maleate 
for use in decreasing nitric oxide production in a 

subject. Thus, I maleate melting at 123 °C was obtained 

by crystallization from an acetonitrile solution Free base I was obtained by 
reaction of N-Boc-cysteamine (Boc = tert-butoxycarbonyl) with 

chloroacetone then sodium cyanide and ammonium carbonate, chromatog. separation 
of enantiomeric imidazolidinedione derivs., and reaction with Et 
acetimidate hydrochloride. Crystalline I maleate was analyzed by 
X-ray powder diffraction and thermal anal. 
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The invention relates to a method of preparing crystalline S-[2-[(l- 
iminoethyl) amino] ethyl] -2-methyl-L-cysteine (I) maleate 
for use in decreasing nitric oxide production in a 
subject. Thus, I maleate melting at 77.69 °C was 

obtained by crystallization from an acetonitrile solution Free base I was 
obtained 

by reaction of N-Boc-cysteamine {Boc = tert-butoxycarbonyl) with 
chloroacetone then sodium cyanide and ammonium carbonate, chromatog. separation 
of enantiomeric imidazolidinedione derivs . , and reaction with Et 
acetimidate hydrochloride. Crystalline I maleate was analyzed by 
X-ray powder diffraction and thermal anal. 
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AB Nitrogen monoxide (NO) affects cellular iron metabolism due to its high 
affinity for this metal ion. Indeed, NO has been shown to increase the 
mRNA binding activity of the iron- regulatory protein 1, which is a major 
regulator of iron homeostasis. Recently, we have shown that NO generators 
increase 59Fe efflux from cells prelabeled with 59Fe-transf errin. The 



> 



mechanism involved in this process remains unknown, and in this 
investigation we demonstrate that it is potentiated upon adding D-glucose 
(D-Glc) to the reincubation medium. In D-Glc-free or D-Glc-containing media, 
5.6 and 16.5% of cellular 59Fe was released, resp., in the presence of 
S-nitrosoglutathione. This difference in 59Fe release was observed with a 
variety of NO generators and cell types and was not due to a change in 
cell viability. Kinetic studies showed that D-Glc had no effect on the 
rate of NO production by NO generators. Moreover, only the metabolizable 
monosaccharides D-Glc and D-mannose could stimulate NO-mediated 59Fe 
mobilization, whereas other sugars not easily metabolized by fibroblasts 
had no effect. Hence, metabolism of the monosaccharides was essential to 
increase NO-mediated 59Fe release. Incubation of cells with the citric 
acid cycle intermediates, citrate and pyruvate, did not enhance 
NO-mediated 59Fe release. Significantly, preincubation with the 
GSH-depleting agents, L-buthionine- [S,R] -sulfoximine or di-Et 
maleate, prevented NO-mediated 59Fe mobilization. This effect was 
reversed by incubating cells with N-acetyl-L-cysteine that 
reconstitutes GSH. These results indicate that GSH levels are essential 
for NO-mediated' 59Fe efflux. Hence, D-Glc metabolism via the hexose 
monophosphate shunt resulting in the generation of GSH may be essential 
for NO-mediated 59Fe release. These results have important implications 
for intracellular signaling by NO and also NO-mediated cytotoxicity of 
activated macrophages that is due, in part, to iron release from tumor 
target cells. 
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AB Recent studies suggest that in some cell types, the activity of 
nitric oxide (NO) is influenced by the endogenous 

antioxidant, reduced glutathione (GSH) . The present study has examined the 
role of GSH in NO-induced cytotoxicity in cells harvested from the rat 
gastric mucosa. Cell integrity was assessed by Trypan blue exclusion and 
alamar blue dye absorbance. Pretreatment of rats with bacterial endotoxin 
lipopolysaccharide increased Ca2+- independent NO synthase (iNO synthase) 
activity (as detected by the radiolabeled conversion of [14C] arginine to 
[14C] citrulline) , lowered GSH content and increased cell injury. 
Lipopolysaccharide treatment also resulted in a significant increase in 
the in vitro production of reactive oxygen metabolites as assessed by the 
fluorescent probe 2 ' , 7 ' -dichlorof luorescein diacetate. Inhibition of iNO 
synthase activity by dexamethasone and NG-nitro-L-arginine Me ester 
prevented these effects. Similarly, the NO donor, S- 
nitrosoacetylpenicillamine depleted GSH stores and damaged cells in a 
dose -dependent manner. The effects of S-nitrosoacetylpenicillamine were 
diminished by the NO scavenger, 2 -phenyl-4 , 4 , 5 , 5 , -tetramethylimidazoline-1- 
oxyl-3-oxide. In contrast, incubating cells with N-acetyl-L- 
cysteine to augment endogenous GSH synthesis, prevented the 
effects of S-nitroso acetyl -penicillamine . Reduction of GSH stores by 
pretreatment of rats with buthionine sulfoximine or incubating cells in 
vitro with di-Et maleate, increased oxidant production and 
exacerbated NO-induced cell injury. These results suggest that excessive 



levels of NO alter GSH homeostasis and increase the generation of oxidants 
leading to increased gastric cellular injury. 
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TI Nitrogen dioxide causes pulmonary arterial relaxation via thiol 

nitrosation and NO formation 
AU Davidson, Cathleen A.; Kaminski, Pawel M.; Wu, Mingdan; Wolin, Michael S. 
CS Dep. Physiol., New York Med. Coll., Valhalla, NY, 10595, USA 
SO American Journal of Physiology (1996), 270(3, Pt. 2), H1038-H1043 

CODEN: AJPHAP; ISSN: 0002-9513 
PB American Physiological Society 
DT Journal 
LA English 

AB Micromolar concns . of N02, a key metabolite of NO and peroxynitrite 
(ONOO-) , were observed to cause a prolonged relaxation of isolated 
endothelium- removed rings of bovine pulmonary arteries (EPA) precontracted 
with 30 mM K+. Relaxation to N02 was markedly inhibited by 1 ^iM Hb, 10 
mM methylene blue (MB), and 10 nM LY-83583. The response to N02 was 
enhanced in the presence of 1 mM reduced glutathione (GSH) or 
cysteine. The addition of N02 to Krebs bicarbonate buffer (under 95% 
N2-5% C02) containing 1 mM GSH or BPA resulted in an increase in NO formation 
(measured in head space gas) . Relaxation to N02 and NO formation were 
markedly decreased after GSH depletion by pretreatment of BPA with di-Et 
maleate. A HPLC anal, of the products formed immediately after 
the addition of N02 to GSH detected a previously isolated (but not 
identified) potent relaxing agent formed by a reaction of GSH with 0N00-, 
and this material comigrated with a synthetic product thought to be 
S-nitro-GSH (GSN02) . Nanomolar concns. of GSN02 caused a potent 
dose -dependent relaxation that was inhibited by Hb, MB, and LY-83583. 
Thus, N02 appears to cause a prolonged cGMP-mediated relaxation in BPA via 
thiol nitration and a subsequent time -dependent release of NO. N02 (and 
0N00-) may thus function in a tissue hormone-like regulatory role in 
inflammatory processes in which large amts. of these species are produced. 
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TI Nitric oxide production by cultured aortic endothelial 

cells in response to thiol depletion and replenishment 
AU Murphy, Michael E.; Piper, H. Michael; Watanabe, Hiroshi; Sies, Helmut 
CS Inst. Physiol. Chem. I, Heinrich Heine Univ. , Duesseldorf, D-4000/1, 

Germany 

SO Journal of Biological Chemistry (1991), 266(29), 19378-83 

CODEN: JBCHA3; ISSN: 0021-9258 
DT Journal 
LA English 

AB The requirements and influence of thiols on the production of NO were examined 
in cultured porcine aortic endothelial cells.. NO production was diminished 
when cells were pretreated with thiol -depleting agents (IC50: 
N-ethylmaleimide, 30 ^M; l-chloro-2 , 4-dinitrobenzene, 200 ^M; 
diamide, 1.5 mM; di-Et maleate, 20 mM) . The depletion of 
glutathione (45-99% loss at the various IC50 values) and protein thiols 
(3-25% loss at IC50) showed no consistent relationship to decreased NO 
production The effects of the agents on NO production were not linked to 

altered 

sensitivity to the stimulant (Ca ionophore A 23187; maximal effect at 10 
|iM) , but roughly paralleled the appearance of cell damage (17-44% 
lactate dehydrogenase release at IC50) . The decrease in NO production due to 
l-chloro-2, 4-dinitrobenzene was partially reversed by cysteine. 



dithioerythritol, and dihydrolipoate, whereas cystine partially reversed 
the decrease due to diamide or di-Et malate. On the other hand, several 
thiols diminished NO production in control cells. Overall, alterations of NO 
production did not parallel the depletion or replenishment of either 
glutathione, protein thiol, or soluble thiol pools, and so the results argue 
against hypotheses that cellular thiols are either substrates or necessary 
cof actors in the pathway of NO synthesis in endothelial cells. 
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